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In the Middle Ages people knew of many substances that had sharp or sour tastes. They called them ‘acids’, from the Latin word for ‘sour’. They also knew of substances that had a slippery feel to them. These were called ‘alkalis’ from the Arabic word for the ashes that some of these substances were obtained from.
	Cloth makers coloured silk and wool with dyes obtained from plants and animals. They used other substances to help the dye stick to the cloth. They noticed that some of these substances changed the colours of the dyes. Some people carried out experiments and found that some alkalis fizzed when they were put in acids.

In 1664 Robert Boyle published a book in which he studied the colour of many substances. He described experiments he had done with coloured plant materials such as violets. He found that these coloured substances turned one colour in acids and another colour in alkalis. He said all acids and alkalis would act in the same way so indicators could be used to identify which substances were acids or alkalis. He found that a purple dye from a kind of lichen was very successful. He soaked this dye into pieces of paper that he then dipped into solutions to test them. This substance was called litmus and he had invented indicator papers.
	Robert Boyle 1627–1691
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Robert Boyle was born in Ireland to a very wealthy family. His book The Sceptical Chymist is famous for being one of the first to describe substances and chemical reactions in ways that we use today.


Boyle suggested that acids had a sharp taste because they were made up of tiny particles with spikes. Alkalis, however, were made up of soft slippery balls. When acids reacted with alkalis the acid spikes stuck into alkali balls so they didn’t taste sharp anymore.

Questions

1 Explain how vinegar was known to contain an acid.

2 Explain how it was known that some lakes contain an alkali in the water.

3 Explain why some substances produced different colours when cloth was dyed with them.

4 Pick out examples where Boyle

a made observations

b stated a conclusion

c suggested a hypothesis.

5 Describe how Boyle could have worked out a colour chart for his solution of violets.

6 Explain why Boyle’s book on acids and alkalis was important.
7 Boyle found that sometimes when he mixed solutions the litmus paper turned purple. Suggest a reason why this happened.

I can…

describe how to use indicators to tell the difference between acid, alkalis and neutral solutions.
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